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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employeaes of the Goddard Space Flight
Center {GSFC). Thie document may be distributed outside GSFC cnly as a
courtesy to cother government agencies and contractors. Any distribution &f
this document, or application or use of the information contained Merein, is
expresdly conditioned upon, and im subject to, the fcllowing understandinge
and limitaticns:

{a) The informatlon was develeped for general guidance only and is
subject to change at any time;

(P} The information was developed under unigue GSFC laboratory conditions
which may differ substantially from outside conditions;

ie} GSFC does not warrant the accuracy of the information when applied or
used under other than unique GS$FC laboratory conditions;

(d} The information should not be construesd as a repreasentation of
product performance by either GSFC or the manufacturer:

(=) Neither the United States government nor any persoen Beting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on 54AC373 to determine the
total dose tolerance of these pParts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias cenfiguration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 50, 75 and 100 krads . After 100 krads,
the parts were allowed to anneal under bias at 25°C for 48 and
168 hours. The parts were further irradiated to 200 and 300
krads (cumulative), and then allowed to anneal under bias for 168
hours at 100'C. The dose rate was between 0.5 and 5.0 krads/hour
depending on the total dose level (see Table II for the radiation
schedule). After each radiation exposure and annealing
treatment, the parts were electrically tested at 25°¢ according
to the test conditions and the specification limits listed in
Table IIT. These tests included two functional tests at 1MHz (at
VCC levels of 2.0V and 5.5V} after each radiation and annealing
step.

All eight parts passed all functional tests throughout the
radiation testing and all parametric tests on irradiation to 10
krads. At 20 krads, all parts exceeded the maximum specification
limit of 160uA for ICCH, ICCL and ICCZ (maximum readings were
1.8mA, 2.2mA and l.4mA, respectively) and 10ud for IOZH (maximum
reading was 30uR). At 30 krads, all parts failed to meet the
minimum specification limit of -10uA for IOZL. ICC and TOZH/T,
readings continued to increase way beyond the specification
limits on continued exposures to 50, 75 and 100 krads. No

significant recovery was observed after annealing the parts for
168 hours at 25-°C.

At 200 and 300 krads, all parts failed TPZL, as sone outputs did
not make the transition within the lms 1limit of the test
equipment. After annealing the parts for 168 hours at 100°C, une



part (SN 214) recovered to pass TPZL and average ICC readings
dropped significantly; howcver, average ICC readings (17mi) were
still way above the specification limit of 160ui. Table IV
provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment,
It also provides the functional test results after each radiation
exposure and annealing treatment.

Any further details about this evaluation can be ocbtained upaon

request. If you have any questions, please call me at (301) 731-
B9E4,

*In this report, the term "rads" is used as an abbreviation for
rads (8i).



Generic Part Number:

SMEX Common Buy
Part Nunber:

S5MEX Common Buy
Control Nunber:

Charge Number:
Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

Table I. Part Information

$54AC373

5962-8758501RA (HA124217)

1659

C903539

National Semiconductor Corp.
195

90353

10

212, 213, 214, 215

216, 217, 218, 2i9

210, 211

Octal Transparent Latech
CMOS

20-pin DIP

C. Nguyen



TABLYE, IXI. Radiation Schedule

EVENTS

1} Initial Electrical Measurements

2) 10 krads irradiation @ 500 rads/hr
Post 10 krads Electrical Measurements

3) 20 krads irradiation @ 500 rads/hr
Post 20 krads Electrical Measurements

4) 30 krads irradiation € 570 rads/hr
Post 30 krade Electrical Measurements

5) 50 krads irradiation @ 450 rads/hr
Post 50 krads Electrical Measurements

6) 75 krads irradiation € 1300 rads/hr
Post 75 krads Electrical Measurements

7) 100 krads irradiation @ 13590 rads/hr
Post 100 krads Electrical Measurements

B) 48 hrs annealing at 25°C
Post 48 hr Electrical Measurements

2) 168 hrs annealing at 25°C
Post 168 hr Electrical Measurements

10) 200 krads irradiation @ 5000 rads/hr
Post 200 krads Electrical Measurements

11) 300 krads irradiation € 5000 rads/hr
Post 300 krads Electrical Measurements

12} 168 hrs annealing at 100°C
Post 168 hr Electrical Measurements

Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray

facility at GSsFcC.

- All electrical measurements were performed off-site at 25°C.

- Annealing was performed under bias.

DATE

10/15/91

11/20/91
11/21/91

11/21/91
11/22/91

11/22/91
11/23/91

11/23/91
11/25/91

11/25/91
11/26/91

11/26/91
11/27/91

11/27/91
11/29/91

11/27/91,
12/04/91

12/04/91
12/05/61

12/05/91
12/06/91

12/06/91
12/26/91
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Electrical Characteristics of 54AC373

Table IIT.
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TABLE IV: Summary of Electrical Measurements

after Total Dose Exposures and Annealing for 54AC373 1/,24,3/
Total Dose Exposure (kKrads)
Pre-Rad 10 20 30 50 75 100
Spec. Limits
Parameters min max =sd gd sd mean ad sd mean ad
Funcl @VCC=2,(V SPHES. = 5
Func? EVCC=5,5V
VOH1 vl 2.9 3.0 1] ] 0 0 L0l .01
VQH2 vl 2.4 3.0 0 ¢ 0 ¢ .01 .01
VQHA V] 4.4 4.5 ] H ¢ 0 0 01
VOH4 ¥l 3.7 4.5 .02 .01 .01 .01 .01 01
VOHS v|] 5.4 §.5 i] 4 i [ 4 .01
VOHE v] 4.7 5.5 .01 .01 L1 .01 .01 .01
YVOH7T Vi3i.BE 5.5 .02 .01 .02 .02 .01 .01
VoLl mV| @ 100 1] 0 0 ¢ 1.5 2.7
VOL2 my|] 0 500 & 5 5 g 5 5.6
VOL3 m¥| 0 190 | 0 Q ] 2.4 2.8
YOL4 my| 0 500 0 7 8 14 E q
VOLS my| © 100 1.0 0 0 2.6 2.7
VOLS mv| 0 500 9 1 7 8 ]
VOL7 mvj 0 1650 15 15 15 5 i
IIH na 0 L1000 T W 0 Q ]
IIL nA(-1040 o 5.4 0] Q 0 0
ICZE va| O 10 .01 .01 9.3 363 £33
ICZL ual -14 0 0 0 1.4 B. . 67 114
ICCH mai| O .16 4] L1 0.3 (H 0.8 1.8 1.9
IcCcL maf 0@ 16 ) .02 0.4 a. f.39 1,7 2.2
I0CZ ma| 0 .16 i) .01 0.1 J. 0.4 1.6 2.0
TPHL1 DO 2/ ns| 1 9.5 .5 0.4 0.4 0. 0.4 0.6 0.4
TPLH1 DO 2/ ns[f 1 9.5 0.4 0.6 0. 0.7 0.7 0,7
TPHL2 LO 2/ ns| 1 9.5 0.5 .4 0.4 0 0.4 0.6 0,4
TPLHZ_L§ 2/ ns| 1 10.0 b.4 .6 0.6 i 0.7 0.7 0.7
TPHZ_QQ 2/ ne 1 11.5 0.4 .3 n.3 0 0.3 0.4 0.4
TPLZ_0Q 2/ na 1l 9.5 0.4 .6 0.8 4] 0.6 0.6 0.5
TEZH 00 2/ na| 1 9.0 0.4 ! 0.4 0. 0.5 0.5 8.5
TPZL_00 2/ nsj 1 8.5 0.3 .3 0.3 g. 0.3 0.3 0.5

{Table IV continued on next page’

* Ho reliasble messuraments wers mads for this parameter at the poted radiation step.




Table IV. (continued}

Anneal TDE (krads) Anneal
Pre-rRad lag2 hrs 200 300 168 hrs
spec. Limits @25°C @.00°C
Parameters min max mean s5d mearn sd s5d mean =d mean sd
Funcl @VCC=2,0¥ i : i ;P E
Func2 @V{C=5,5v
YOH1 vl 2.9 ¢ .02 .03 .01
VOH2 v 2.4 0 .02 .02 .01
VCOH3 Vi 4.4 Q 02 Q2 01
VCIH4 V| 3.7 .02 OZ .02 .01
VOHS ¥l 5.4 4] 01 .02 .01
VOHE V| 4.7 01 .02 .02 .01
VOHT V| 3,85 i} .02 .02 01
VOL1 ov| 0 0 2.9 3 1.6
VOL2 oy ¢ 6 [3 8 6.1
V0Ll ov| o & . 3 4 2.8
VOL4 ny| 0 19 ;] g 10
YOL5 nv| G 1.0 2.6 q 4 .8
YOL6 nvy G g g g 10
YOL? av|l a0 le 16 17 18 lo
IIH ni [ 7 0 ] ] ]
IIL ni|-10040 5.0 0 Q ]
I0ZH uif 0 .01 602 1164 1424
I0ZL ud| ~10 0 104 185 2ig g5
ICccH mi| D Q 1.9 2.7 2.8 .1
ICCL mi| @ ] 2.2 E 3.2 .5
ICC2 mi| O 0 2.0 2.7 2.9 &
TEELL DO 2/ nsj i b.5 0.4 0.5 0.6 .5
TELEL DR 2/ ns| 1 0.4 .7 0. 1.0 i
TPHLZ LQ 2/ ra| 1 0.5 0.4 0.4 0.6 .5
TELE2Z_ L3 2/ ns| 1 0.4 0.7 0.4 1.0 .1
TPHEZ 0Q 2/ ns| 1 9.4 0.4 0.5 0.8 .5
TPLZ_0Q 2/ ns| 1 0.4 0.5 0.6 0.6 E
TPZH_OQ 2/ ns| 1 0.4 0.5 0.5 0.5 ¢ =
TPEL_CD 2/ ns| 1 0.3 0.5 §

Hotaen:

1/ The mean and standard deviation values were calculated over the elght parts irradiated in this testing. The contrel samples
Temained conatmnt throughout the testing and are not included it this table.

2/ Due to calibration problems with the 3-50, average AC tining measurements were overestimated at some radiaticon steps by as
tach as 2ns te 3ns. This upward shilft ip reflected in the values in Table IV, but iz not indicative of AC fallures in the parts.
3/ 4B-hout annealiny data is not provided here, but ie avallable on request.

* Partp did nat nake the transition within the lxs testing range of the test equipment.
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Figure 1. Radiation Bias Circuit for 54AC373
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